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The determination of the fluidisation properties are performed in
this study by monitoring the stability of the solid flow considering a
dual approach. First, taking into account the general characteristics
of the hydrodynamic behaviour and assuming that the study of gas-
solid systems involves the analysis of the governing parameters [2]
such as pressure drop, gas fluidisation velocity or the bed voidage
(ratio of the volume of free space between the particles to the
whole bed volume) and then, the properties of single particles. The
bulk powders studied were SiC and g-Al2O3 (A or A/B group of the
Geldart [3] classification) considering the influence of inherent
particle properties such as the particle size or the surface area.
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The “cold” mock-up allowed 
us  to determine the 
operating parameters that 
lead to a stable and equally 
distributed upward flow of 
solids in the vertical tubes. 
Photograph of the “cold” mock-up settled at the 
Chemical Engineering Laboratory of Toulouse. 
“Heterogeneous regime“ is 
the more appropriate because 
of its better radial mixing of 
particles, resulting in a good 
radial thermal transfer.
Illustration of the different fluidization regimes for 
upward flows of dense gas/particles suspensions.
Odeillo Solar Furnace facilities.
Particle trajectories, radial velocity profiles and locations in a 2 mm shell 
near-the-wall-region obtained by processing raw PEPT data.
To investigate the 3D particle motion in the fluidisation system
complementary studies of visualisation using the non-invasive
technique PEPT (Positron Emission Particle Tracking) [4] were carried
out by using a single positron-emitting particle which yielded in-situ
valuable information [5] such as particle velocities, residence time
distributions and mapping the spatial movement of the particles
inside the fluidised bed and particle-wall collisions.
In solar energy capture systems, solar heat will be captured at the
outside tube wall, and subsequently transferred to the circulating
solids.
The fluidised bed holds a relevant position among up-to-date chemical and industrial processes such as drying, catalytic cracking, combustion,
coating, etc. Recent developments focus on the use of fluidised particles as alternative heat transfer and storage fluids in solar energy
applications [1] due to the high dispersion level and intensive mixing of both phases that ideally leads to a uniformity of the material in the bed.
The CSP2 project puts forward an alternative heat transfer fluid (HTF) for concentrated solar power (CSP) plants. It makes use of dense gas-
particle suspensions -DPS- in tubes as HTF; these tubes set in a bundle constitute the solar absorber (receiver), placed at the top of a central
receiver CSP system. This state-of-the-art HTF behaves like a liquid although it permits to extend working temperatures at temperature higher
than 550°C; moreover, it may be used as an energy storage medium because of its good thermal capacity. Many important events relating to the
flow of particles depend on the inherent properties of the single particles. Therefore these affect phenomena such as heat and mass transfer,
segregation or attrition to name a few. The objective of this work is to improve comprehension of the particle motion in dense suspensions of
particles (upward gas flow) and to contribute to the study of the hydrodynamic flow characterisation using cold setups.
